Stoichiometric translocation of adipocyte insulin receptors from the cell-surface to the cell-interior. Studies using a novel method to rapidly remove detergent and concentrate soluble receptors.
A rapid one-step method was developed for harvesting and concentrating insulin receptors from solubilized adipocytes, which entails precipitating soluble receptors with polyethylene glycol and resuspending the receptor-containing pellet in a reduced volume of binding buffer. With this procedure 90-100% of receptors were recovered, while 80% of cellular protein was removed, thus resulting in a marked reduction of both ligand and receptor proteases and about a 5-fold purification of the receptor. More importantly, greater than 98% of the Triton X-100 detergent was removed during this procedure so that the reduced receptor affinity observed in solubilized extracts (due to detergent) was restored to normal. Reconstituted receptors exhibited normal binding characteristics similar to those observed for plasma membrane receptors. The general utility of our receptor precipitation-reconstitution method is highlighted by studies on insulin-induced translocation of receptors from the cell-surface to the cell-interior of adipocytes and studies on the assessment of the binding affinity of nascent intracellular receptors. The results of these studies are consistent with the following. 1) Insulin initiates endocytotic uptake of insulin receptors, which then recycle back to the cell-surface. 2) Chloroquine impairs the recycling of internalized receptors while preventing receptor degradation, resulting in the progressive trapping and accumulation of receptors within cells during insulin treatment. 3) Receptor translocation during acute insulin-induced down-regulation is stoichiometric in that receptors lost from the cell-surface can be quantitatively recovered within the cell-interior. 4) In the absence of ligand, these receptors within adipocytes are mainly newly synthesized receptors enroute to the cell-surface, and they possess an affinity similar, if not identical, to mature receptors on the plasma membrane.